Abstract. In order to develop a new constructional material with super high strength and light weight, we did some studies on the mechanical behaviors of the new Modified Polymer Concrete (MPC). Seven kinds of experimental samples were made of fly ash and the special polyurethane, whose special mix-ration and producing methods were described in this study. The static mechanical properties were discovered in the compression test and the bending test. The mechanical behaviors of this new modified polymer concrete were also compared with that of concrete. The main results obtained in this study are: 1) the new material can be made of fly-ash and special poly urethane, 2) mechanical properties are discovered in the tests, 3) the new material can be used as the rapid strengthening material of reinforced concrete bridge, because it has large capacities of transformation, remarkable light weight, high strength and short curing time which is about 2 hours.
Introduction
Cracking of concrete is a sign of the beginning of steel bar corrosion which will compromise the ultimate strength and performance of concrete. The traditional methods of retrofitting structures must be often shutting down the traffic, difficult to implement. Recently, new materials used in bridge strengthening are being developed from the introduction of polymers, metals, ceramics, and some with high mechanical performances have already been used in practical construction. As a result, the new modified polymer concrete materials were developed in this study. The material test results show that the new material has a great resistance to chemical aggression, short curing time, good adhesion with concrete, high strength with low density. The relation between static strength and density of this new material were obtained. Finally, the mechanical properties of this new material were compared with normal concrete. The study shows this new modified polymer concrete has better mechanical properties than normal construction materials.
Materials

Chemical Components of Fly-ash
In this experimental study, the fly-ash was used as the main components of this new material. Table  1 shows the component of fly-ash used in these experiments. 
Polyurethane Components
Polyurethane is a polymeric material which have highly adhesive properties. The components of polyurethane is foam materials, used in this experiment, are shown in Table 2 . Polyurethane is a high performance polymer elastic material, polyol and the polyisocyanate, is the main components forming the polyurethane segment block, and the ether linkages. [1, 2] 
MPC Composites Samples
The components and ratios of this new materials are presented in Table 3 . In this experiment the ambient temperature was around 20-25℃ and standard atmosphere. [3] 
Test Samples
The compressive test samples was five cubes with size 70×70×70 mm, To predict the flexural strength of this new material, five prism samples whose size is 450×150×150mm were tested. [4, 5] All of the test sample's density is presented in Table 4 . 
Test Results
Compressive Strength
The maximum compressive strength and the density relation of MPC are shown in Fig. 1 , where the samples were subject to slowly increasing load until they failed, Compressive strength increases as the density increase, which obviously that maximum compressive strength occurs at density 1.6 t/m 3 (case 7). Table 5 presents the experimental results concerning compressive strength varying with densities. Note: the unit of strength is MPa. 
Bending Strength
The samples were under four points load in order to obtain the same flexural stress in the middle of the samples. The bending test results were listed in Table 6 . As was shown in Fig.2 , the bending strength increased as the density of the samples increased in a near linear relation. Note: the unit of strength is MPa. Figure 2 . Bending strength-density curve.
Comparison in Mechanical Properties between MPC and Concrete
The C40 concrete was compared to show the superior mechanical properties of MPC, the comparing results are listed in Table 7 . From Table 7 it is obvious that the MPC has a higher compressive and bending strength as well as a lower density compared to normal concrete. The deformation starts from the top edge toward the lower corner with very small visible deformation without clear collapse. Another remarkable advantage of MPC is that MPC can reach almost 100% of its ultimate strength within only two hours, however normal concrete need about 28 days in most conditions. And that is one major reason why the new material can be used as a retrofitting material [3] .
Conclusion
The main results obtained from this research are as follows:
(1) This new modified polymer concrete(MPC) could be made of fly-ash and special poly urethane, with the mixing ratio proposed by authors.
(2) The mechanical properties of MPC varies with their density, and their relations were proposed.
(3) This new MPC is a lightweight material, with higher strength and better deformation capacity, compared with normal concrete.
(4) This new MPC is especially suitable for rapid bridge strengthening, due to good deformation capacities, lightweight, high strength and short curing time.
